Background-The DEScover Registry was designed to characterize patients selected for drug-eluting stents (DES) in routine clinical practice and their outcomes in the United States. Methods and Results-From January to June 2005, data were collected on 6906 patients who underwent percutaneous coronary intervention at 140 medical centers. Baseline characteristics and outcomes were compared on the basis of treatment with Ն1 bare-metal (BMS; nϭ397), sirolimus-eluting (SES; nϭ3873), or paclitaxel-eluting (PES; nϭ2636) stent. Clinical characteristics and the types of lesion treated for BMS patients differed substantially from those treated with DES, but minimal differences were noted between DES patients receiving SES or PES. At 1 year, the unadjusted cumulative incidence of death/myocardial infarction was higher in BMS than in DES patients (9.0% versus 5.2%; P‫)200.0؍‬ but similar in SES and PES patients (5.2% versus 5.3%; Pϭ0.64). After adjustment, risk of death/MI was not significantly lower in DES-compared with BMS-treated patients (adjusted hazard ratio, 0.74; 95% confidence interval, 0.52 to 1.07). Although target vessel revascularization occurred less often in DES patients (9.5% versus 6.0%; Pϭ0.007), rates were similar between SES and PES patients (6.3% versus 5.5%; Pϭ0.20). Rates of stent thrombosis were similar among BMS (0.8%), SES (0.5%), and PES (0.8%) patients.
S everal randomized clinical trials have demonstrated the ability of drug-eluting stents (DES) to substantially reduce restenosis and the need for repeat revascularization compared with bare-metal stents (BMS). [1] [2] [3] [4] Additionally, these studies did not demonstrate any significant short-term safety concerns for DES. Of note, these comparisons were limited to highly selected patient cohorts with stable coronary artery disease and relatively simple coronary lesions. A substantial proportion of patients commonly treated by percutaneous coronary intervention (PCI), however, have more complex disease features, including unstable clinical presentations that may limit the ability to generalize results from the initial DES randomized trials. There have been several relatively small registries of unselected patients treated with sirolimus-eluting stents (SES) or paclitaxel-eluting stents (PES) and a large postmarketing surveillance registry for SES, all outside the United States, showing the relative safety of DES. [5] [6] [7] [8] In addition, registry studies and randomized trials have sought to compare outcomes for SES-versus PEStreated patients in unselected populations and specific patient subsets, respectively. 5,8 -11 Few data are available, however, regarding the selection and outcomes of BMS-and of SESand PES-treated patients in the DES era in the United States. The DEScover Registry was designed to address these issues. Therefore, the purpose of the present report is to describe the findings of DEScover, with particular attention directed at comparing 1-year outcomes of BMS-and DES-treated patients and of SES-and PES-treated patients.
Methods

Study Design and Patient Population
DEScover is a prospective, multicenter, observational study designed to characterize PCI patients from a broad sampling of hospitals and practice. A complete list of clinical sites and investigators is available in the online-only Data Supplement. At participating sites (nϭ140), consecutive patients undergoing PCI were asked to participate in the study. The only exclusion criteria were patient refusal or inability to provide written informed consent and/or HIPAA (Health Insurance Portability and Accountability Act of 1996) authorization. Patients who died during a procedure before informed consent was obtained were not enrolled. A screening log of all potentially eligible patients was maintained at each site to ensure that no purposeful selection bias influenced patient enrollment. All interventional strategies, including the use of stents, choice of stent type, and periprocedural antithrombin and antiplatelet therapy, were at the operator's discretion. The protocol was approved by a central and/or individual institutional review board.
Baseline clinical and angiographic characteristics and certain procedural and clinical in-hospital events were recorded for the enrolled patients. Follow-up was obtained from patients at 1, 6, and 12 months by a central telephone facility. For those patients reporting an event, a specially trained research coordinator then obtained additional information.
Data Management and Definitions
Data were collected and submitted from participating sites using password-protected Internet-based electronic case report forms and study codes to protect subject identity. A private independent contract research organization was retained to serve as the administrator for the study, which is sponsored by Cordis, a Johnson & Johnson Company (Miami Lakes, Fla), the manufacturer of the Cypher stent (an SES). The University of Pittsburgh serves as the statistical analysis core. Follow-up was 93.2% complete at 6 months and 89.6% complete at 1 year.
Angiographic success was defined as the achievement of a minimum stenosis diameter reduction to Ͻ50% in the presence of Thrombosis in Myocardial Infarction grade 3 flow. Procedural success was defined as complete if angiographic success was achieved in all attempted lesions without the occurrence of a major complication (myocardial infarction [MI], repeat revascularization during the hospitalization) or death. Partial success was angiographic success in at least 1 lesion without an in-hospital major complication. Procedural failure was the absence of angiographic success in all lesions or the occurrence of an in-hospital major complication. All angiographic variables were reported on the basis of visual assessment by the individual sites.
Major adverse coronary events were defined as death, MI, repeat PCI, or coronary artery bypass graft surgery (CABG). Deaths were classified as cardiac, noncardiac, or unknown. For this report, all-cause mortality is presented. MI was diagnosed by evolutionary ST-segment elevation, development of new Q waves or left bundlebranch block on the ECG, or biochemical evidence of necrosis, including a total creatine kinase Ն2 times the normal upper limit with an elevated creatine kinase-MB or a positive troponin. Repeat PCI was categorized according to whether the index lesion or artery was attempted. Stent thrombosis was considered acute (0 to 24 hours), subacute (Ͼ24 hours to 30 days), or late (Ͼ31 days). Stent thrombosis was defined as either definite or probable stent throm- bosis. Definite stent thrombosis was defined as the presence of angiographic thrombus in a stent that previously had been successfully deployed accompanied by an acute coronary syndrome. Angiographic thrombus was defined as complete occlusion (Thrombosis in Myocardial Infarction grade 0 or 1 flow) with a stent diameter stenosis Ͻ30% or evidence of flow-limiting thrombus (ovoid or linear filling defect) within or immediately adjacent to the stent. Probable stent thrombosis is defined as unexplained sudden cardiac death or Q-wave MI in the distribution of the stented artery. In each instance, the stented segment was not known to be patent. An independent committee adjudicated episodes possibly considered to be stent thrombosis. In this report, rates of stent thrombosis include those classified as definite or probable stent thrombosis. Death and MI were not adjudicated.
Statistical Analyses
Differences in baseline, procedural, and angiographic characteristics and in-hospital adverse events were compared between BMS and DES patients and between SES and PES patients by use of 2 tests for categorical variables and Student t and Wilcoxon rank sum tests for continuous data. Cumulative 30-day and 1-year adverse event rates were estimated by the Kaplan-Meier approach and compared by the log-rank statistic. 12, 13 Patients lost to follow-up were censored at the last known date of contact. Multivariable Cox proportional hazards regression was used to estimate adjusted hazard ratios (HRs) of adverse clinical outcomes by DES versus BMS and SES versus PES treatment strategy. 14 Variables selected for adjustment were those significantly associated with the clinical outcome of interest and those considered biologically relevant. The primary study Missing cases exist for some variables.
outcomes were the composite of death and MI (safety outcome) and target vessel revascularization (TVR) (effectiveness outcome). Values of PϽ0.05 were considered significant. The authors had full access to the data and take responsibility for their integrity. All authors have read and agree to the manuscript as written.
Results
Baseline and Procedural Characteristics
Between January and June 2005, 7752 patients were enrolled; 7745 had complete data on PCI treatment strategy. Of these, 7420 (96%) received at least 1 stent, and the remaining 325 had attempted angioplasty alone. This analysis includes 6906 patients who received only 1 type of stent, including those treated with at least 1 BMS (nϭ397), SES (nϭ3873), or PES (nϭ2636), during the index procedure. The remaining patients had combinations of BMS, SES, and PES stents. This cohort, selected to permit comparisons between BMS and DES and between SES and PES, made up 89% of the entire study cohort.
Overall, the mean age of the patients was 64.1 years; 67.9% were male; and 31.8% had diabetes mellitus (Table  1 ). There were substantial baseline differences between patients receiving BMS compared with those treated with DES. BMS patients were older, less often had prior PCI, but more often had prior CABG, presence of severe noncardiac disease, acute MI as the indication for PCI, and emergent procedural circumstances. Left ventricular ejection fraction was lower among BMS patients. Conversely, other than SES patients being younger and trending toward more diabetes, the baseline features of patients treated with SES and PES were remarkably similar. There were no differences in intraprocedural medications among stented patients, although use of aspirin and use of clopidogrel were more common at discharge among DES-treated patients (data not shown).
There were 515 lesions treated (nϭ471 stented) in BMS patients and 9368 lesions treated (nϭ8814 stented) in DES patients. Nonstented lesions were treated with balloon angioplasty, atherectomy, or another nonstent device. Lesions treated with BMS more often were de novo and total occlusions, were located in venous bypass grafts, and had reference vessel diameters Ͻ2.5 or Ͼ3.5 mm ( Table 2) . Multilesion and left anterior descending PCI was performed less often in BMS-treated patients. The treatment of bifurcation and ostial or calcified lesions was similar in the 2 groups. Procedural success was high for both groups. Aside from a reduction in flow being more common among BMS-treated patients, no significant differences were noted in rates of lesion complications.
Among patients treated with DES, SES patients had 5655 lesions treated (nϭ5315 stented), and PES patients had 3713 lesions treated (nϭ3499 stented). Small, statistically significant differences were observed in angiographic and procedural characteristics between SES and PES patients. The SES patients more often had multiple lesions attempted (35% versus 32%), the left anterior descending artery as the site of attempted lesion (45% versus 40%), and a bifurcation side branch treated (6% versus 5%) and less often had vessel calcification (24% versus 29%). In addition, SES patients were nominally more likely to receive Ͼ1 stent (29% versus 27%) and have stent overlap (17% versus 15%), longer mean stent length (20.2 versus 18.6 mm), and larger-diameter stents (3.0 versus 2.9 mm). The angiographic success rate was similar and exceeded 98% in both groups, but PES patients had more bailout use of a glycoprotein IIb/IIIa inhibitor (2.7% versus 1.8%), abrupt vessel closure (0.6% versus 0.2%), persistent flow reduction (0.7% versus 0.3%), and a trend for more side-branch occlusion (1.5% versus 1.0%) than SES patients.
Clinical Outcomes
BMS Versus DES
There were significant differences in outcomes in the BMS and DES groups at 1 year ( Table 3 ). The rate of death was higher in BMS patients (5.9% for BMS versus 3.1% for DES; P‫,)500.0؍‬ whereas the rates of MI only trended to be higher in BMS patients. Repeat TVR was less common among DES patients (9.5% for BMS versus 6.0% for DES; P‫.)700.0؍‬ In particular, CABG was needed less often among DES patients (3.5% for BMS versus 1.4% for DES; P‫.)7000.0؍‬ Rates for stent thrombosis were low (Ͻ1%) for both groups and not significantly different.
Adjusted 1-year HRs comparing BMS with DES for death or MI and for TVR among all patients and in various subsets are shown in Figure 1 . For the overall cohort, death or MI was not significantly different according to DES or BMS. A benefit of DES was suggested among patients without a history of advanced coronary disease, namely those with no prior MI, PCI, or CABG. For TVR, a substantial benefit was observed with DES (adjusted HR, 0.58; 95% confidence interval, 0.40 to 0.83). This benefit was observed in most subgroups but not among women and patients with a history of MI or PCI.
SES Versus PES
In-hospital and 30-day outcomes were similar between SES and PES patients (Table 4) . At 1 year, the cumulative incidence of death and MI remained similar. Rates of stent thrombosis were low and not statistically different between SES and PES patients (0.5% versus 0.8%; Pϭ0.06). In terms of additional revascularization, the rates for overall TVR via 
Discussion
The DEScover Registry has several unique features that distinguish it from other published registry reports characterizing the outcomes of patients treated with DES in routine clinical practice. First, prior registry descriptions of DES have been performed outside the United States. [5] [6] [7] [8] Given that approximately half of the 2 million stent procedures worldwide are performed in the United States and that practice patterns probably differ according to region, the information obtained in DEScover is significant and unique. Second, DEScover included all patients having PCI rather than just those receiving stents. This design permitted assessment of the frequency at which stents are used in general, and we observed that nearly all patients (96%) undergoing PCI received a stent. Acknowledging that a stent may not be deliverable to a lesion because of anatomic and technical considerations, we believe that physicians attempt to implant a stent whenever feasible. Third, DEScover enrolled patients treated with BMS and DES. The acceptance of DES as preferred therapy is reflected in the overwhelming proportion (94%) of stented lesions treated with DES rather than BMS. Small but significant differences were noted in the manner in which physicians selected patients for DES compared with BMS. Physicians favored BMS for patients with acute MI, possibly because of concerns of stent thrombosis or potential lack of effectiveness. Two recent randomized clinical trials, however, showed no excess thrombosis with DES compared with BMS in patients with acute ST-elevation MI. Additionally, DES showed similar effectiveness in this population, with a significant reduction in target lesion revascularization in the SES trial and a trend in the PES trial that had a low BMS revascularization rate. 15, 16 BMS also was preferred for patients with prior CABG. On a lesion level, vein graft lesions were attempted substantially more often in BMS patients. These observations may be explained by the lack of DES availability in diameters Ͼ3.5 mm, the stent size commonly required for a venous graft. BMS was used less often than DES for patients with a history of prior PCI and for lesions previously treated with a stent. This practice pattern probably was based on the belief that the DES would be effective in the treatment of bare-stent restenosis. The effectiveness of this strategy has now been validated by 2 randomized clinical trials and 1 observational report. [17] [18] [19] Unadjusted event rates indicated that death and MI occurred more frequently among BMS-treated patients at the 1-year follow-up. This difference was not present, however, after statistical adjustment for confounding factors as might be expected because more BMS patients were treated for MI and as a group had a higher prevalence of high-risk features.
DEScover supports the effectiveness of DES for reducing TVR by either PCI or CABG compared with BMS. Although there was again an imbalance of baseline clinical and procedural factors that could potentially influence the likelihood of repeat revascularization, this benefit was confirmed after statistical adjustment. This is an important observation because the efficacy of DES for reducing the incidence of restenosis has been unequivocally demonstrated only in highly selected patients. Our findings indicate that clinicians and patients can expect a similar, albeit less pronounced, benefit of a relative reduction in TVR of Ϸ42% from DES in a broad population of patients. Furthermore, from a safety standpoint, there was certainly no excess of death, MI, or stent thrombosis among DES patients over the 1-year follow-up period.
DEScover also compared the use and outcomes of patients treated with both types of commercially available DES, PES and SES. Of interest, baseline clinical features of patients selected for either SES or PES were nearly identical. Thus, despite the fact that the 2 DES have very different antirestenotic drugs, physicians did not demonstrate any selectivity according to clinical or angiographic features. During and since the completion of DEScover, differences in effectiveness of SES and PES for certain clinical subgroups have been demonstrated by randomized clinical trials. 8 -11 Of particular interest, early, intermediate, and 1-year patient outcomes were quite similar between SES and PES patients, and the overall rates of major adverse cardiac events were low. These findings are reassuring, given concerns regarding the possibility of excess rates of stent thrombosis, death, and MI that might be related to the components of DES. 20 Observational registries from Europe have reported 1-year rates of death ranging from 1.4% to 5.3%, with combined death and MI rates ranging from 2.7% to 8.8%. [5] [6] [7] Differences in completeness of follow-up and possibly in the types of patients treated and interventional techniques used may explain the variation in these rates. Certainly, the results from DEScover compare favorably with those reported earlier. In terms of adjudicated stent thrombosis, we observed that rates between SES and PES were similar and low. DEScover was not designed to detect a difference in thrombosis rates between SES and PES.
There were no significant differences between SES and PES for rates of any repeat PCI, CABG, or TVR. This finding is distinct from prior registries and recent randomized trials showing equal or greater effectiveness of SES over PES for reducing TVR. 5, 8, 9, 11, 20, 21 In all, this is the largest published registry that includes both SES and PES, and no difference in effectiveness of the 2 stents for reducing TVR was observed.
Study Limitations
As an observational study, certain factors limit our report. The number of BMS patients was relatively small compared with the DES groups and thus lacked precision for uncommon clinical events, including stent thrombosis. In addition, we fully expected a selection bias between BMSand DES-treated patients because our primary goal was to describe usage patterns unconstrained by eligibility criteria. Accordingly, despite our best efforts to adjust for confounding factors, our comparative findings need to be viewed with this consideration in mind. Unfortunately, we did not request information regarding the use of antiplatelet agents during follow-up. Such information would be valuable in augmenting our understanding of the impact of this therapy and for formulating guidelines for its use. Additionally, the potential exists that we did not capture all adverse events, but we achieved high rates of follow-up and had stent thrombosis events adjudicated. Our longest follow-up interval was 1 year; there would be considerable value in more extended follow-up. Outcome beyond 1 year would be quite desirable, given recent awareness of very late DES thrombosis.
Conclusions
DEScover provides considerable information regarding PCI as performed in the era of DES, the usage patterns of DES, and the outcomes of patients treated with DES in the United States. Our findings support the use of DES for the types of patients enrolled in DEScover and the manner in which physicians selected their patients for treatment. 
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